Cyclosporine A and FK506 induce osteoclast apoptosis in mouse bone marrow cell cultures.
Studies were carried out to characterize the effects of cyclosporines and FK506 on the formation and survival of osteoclasts deriving from mouse bone marrow cultures. Cyclosporin A (CsA), cyclosporin B (CsB), cyclosporin H (CsH), and FK506 all inhibited receptor activator of NFkappaB ligand (RANKL)-stimulated tartrate-resistant acid phosphatase (TRAP) activity and generation of TRAP+ multinucleated cells in the cultures. CsA and CsG were approximately equipotent, CsH was approximately one order of magnitude less potent than the other cyclosporines, and FK506 was approximately two orders of magnitude more potent than CsA and CsG. All of the inhibitors demonstrated greater potency and efficacy on decreasing the number of TRAP+ multinucleated cells than on decreasing total TRAP activity. Further evidence that late stages were more sensitive to inhibition was obtained in experiments in which CsA was present for different segments of the RANKL-stimulated culture period. CsA was as efficacious when added for the final 2 days of a 4-day culture as when added for the entire culture period, whereas it was less effective if added for only the first 2 days of the culture. When CsA or FK506 were added for 1 day to cultures in which osteoclasts had already formed, the numbers of TRAP+ osteoclasts decreased. Treatment with CsA or FK506 produced nuclear fragmentation and disruption of the multinucleated osteoclasts and an increase in caspase-3 activity. The apoptosis inhibitor z-VAD partially prevented the inhibitory effects of CsA and FK506 on the survival of TRAP+ multinucleated cells in the cultures and also preserved the normal osteoclast morphology. The data indicate that an important component of the inhibitory effects of CsA and FK506 on marrow-derived osteoclasts is the induction of apoptosis.